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between the effects of Wheatstone transmitters and alternating-
current dynamos.

These experiments, taken alone, are sufficiently definite to
render it decisive that the use of the earth in such instances
cannot be allowed; but it may happen that in other systems of
distribution where the currents are continuous and steady, such
as the systems by which it is proposed to distribute by means
of batteries, the earth under exceptional circumstances may be
permitted.

Mr. W. M. MORDEY : Mr. Preece refers to the current as air.
being at a tension of 10,000 volts. I would ask whether there is
any direct or necessary connection between the tension and the
leakage in this case. The only leakage is from one part of the
outer conductor to another part of it through the earth, and the
greatest possible tension, therefore, applied to the earth must be
that due to the loss of pressure—the fall of potential in the outer
lead. This may be only a few volts, although the actual pressure
used in the station may be 10,000 volts. I am not concerned as
an apologist for the Deptford scheme, but I do not quite see how
Mr. Preece connects the very high tension which is proposed to
be used there, with earth leakage. With the same loss of
pressure in volts the leakage would be the same, even if the
terminal potential difference were only a fraction of that stated.

Professor "W. E. AYRTON : I do not suppose—at least, I hope Professor
Ayrton.

—that Mr. Preece does not intend by earth leakage to mean what
is usually understood by earth leakage. The fact, of course, is, as
indeed I happened to point out—I think it was in 1878—that if
you have a varying current in a wire, and you use an uninsulated
tube as the return, the uninsulated tube does not shield outside
space from inductive action; because it is only when the tube
surrounding the wire takes back the whole of the current that
goes by the interior core, that the outside space is entirely
shielded from magnetic action. The actions that Mr. Preece gets
are probably not due to earth leakage in the ordinary sense of
the word at all, but they are due to the fact that when the return
is made by the uninsulated lead covering of his cable the whole
earth is part, or, at any rate, the earth in the neighbourhood is
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Professor part, of the return wire ; hence a portion of the return. electric
Ayrton. r l

light current comes outside the telephone circuit, and you have a
fluctuating number of lines of force passing through the telephone
circuit, due to the alternating current. If, however, you are
dealing with a direct current where there are no fluctuations
at all, then I doubt very much if there will be any difference
or any disturbing effect worth speaking of on the telephone
circuit, whether the outside covering be put to earth or not,
Therefore I think that the sort of permissive sentence that occurs
at the end of Mr. Preece's paper (I am sorry that he is not here
to answer for himself) is somewhat misleading. He says: "But
" it may happen that in other systems of distribution where the
" currents are continuous and steady, such as the systems by
" which it is proposed to distribute by means of batteries, the
" earth, under exceptional circumstances, may be permitted."
I should say that the earth might under any circumstances be
permitted if the current in the circuit were quite steady; because,
as the disturbance in the telephone lines is due to electro-
magnetic induction, and as electro-magnetic induction cannot be
produced with a perfectly steady current, it is of little con-
sequence whether the electric light return be earthed or not.

I was under the impression that that was made quite clear
eleven years ago, when this very same subject was under
discussion. The question arose, I think, at the time the
Jablochkoff Company lighted the Thames Embankment, when
it was pointed out—if I mistake not, by Mr. Preece—that although
the return conductor of their alternating-current system sur-
rounded the going conductor, there was inductive effect on
neighbouring telegraph wires buried in the ground near; and I
then pointed out that this disturbance arose from the tube which
brought back the current not being insulated, for, in order to get
perfect screening from induction, it was necessary that the return
tube should be entirely insulated.

Mr. Mr. E. E. CROMPTON: In reference to Professor Ayrton's
Crompton.

remark that currents which are represented to be perfectly
steady have no effect on telephones

Professor AYRTON : I said currents that were steady, not
unsteady.
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Mr. K. E. CROMPTON : I mean currents as steady as are pro- Mr.
J •*• Crompton.

duced by the ordinary direct-current machines, driven by any
form of steam engine or other motor that I am acquainted with.
I have noticed that such currents always do produce slight sounds
in the telephone. This I attribute to the irregularities or pulsa-
tions in the speed of the motor that drives the dynamo
machine. In one case a telephone wire was laid in the same

? trench with electric light cables. These were well insulated and
lead-covered. The telephone wire was spaced a few inches
distant from them. The return of the telephone was by earth.
In this case it was found impossible, even when several sets of
dynamo machines were working in parallel, to avoid considerable

i disturbance in the telephone circuit. In fact, in this case the
telephone acted as a very delicate and useful detector. When a

i single dynamo was at work the revolutions of the engine could be
distinctly counted. Further than this, we noticed that a
telephone wire thus laid becomes a most valuable detector of
leakage between the armature winding and earth, for such
leakage, being of an intermittent nature, is noticed at once
by the alternations corresponding with the number of revolu-

\ tions. In one case -an accidental short-circuit in the armature
i; produced a slight alternating current, which was sufficient to ring

the telephone bells. It is easy to see that this application of the
telephone may be of great use in central station work.

With regard to the inductive disturbances from the outside
conductor referred to in Mr. Preece's paper, I think that the
area within which those disturbances would be felt must be
comparatively small in the case of a straight line of conductors,
and would, in fact, only be that which bounds the portion of
earth carrying an appreciable quantity of the current. Outside
this portion of earth there would be no magnetic disturbance, as
it would be balanced by the presence of the opposite exciting
current in the inner conductor.

On the other hand, if the line were laid in a curved direction,
the whole space included within it would be out of balance, con-
sidered magnetically, and inductive disturbances would take place
therein.
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Air. Esson.

Mr.
Crompton.

Mr. Esson.

Mr.
Crompton.

Professor
Ayrton.

Mr. W. B. ESSON: May I ask Mr. Crompton whether the
machines he spoke of were Brush machines ?

Mr. K. E. CROMPTON : No; they were machines of our own
manufacture, and were perfect machines.

Mr. W. B. ESSON : I mention this because it does not follow
that a current flowing always in one direction is a continuous
current—it may flow in the same direction while very discon-
tinuous. I should think Brush machines would always produce
a very considerable effect on adjacent telephone circuits.

Mr. K. E. CROMPTON : We have not yet got a steam engine
that drives at a continuous speed, and consequently the continuous
current sent is not continuous in any machine that I am
acquainted with.

Professor W. E. AYRTON: I may just remark that the last
point in Mr. Preece's paper had reference to batteries, and not
to machines at all; "distribution by means of batteries," is the
last sentence in the paper. I am perfectly prepared to admit
that there are certain machines which are very discontinuous;
and, indeed, it may possibly be in the memory of some people
that Professor Perry and I proposed, several years ago, a dis-
continuity meter, as I think it was called. The apparatus was
simply an induction coil through one circuit of which the so-
called continuous current was sent; in the secondary circuit of
this induction coil was placed a telephone, or a dynamometer,
or other suitable instrument for measuring the alternate current
induced in consequence of want of perfect constancy of the primary
current. Experiments were made, I think in 1879, and we showed
that with the Brush machine there was a most loud sound; in
fact, the Brush machine, sending a so-called steady current
through the primary coil of the induction coil, gave a steady
deflection with a Siemens dynamometer attached to the
secondary. Of course such an induced current could only have
been obtained if there were considerable variation of the current
in the primary coil. Sound could also be heard with the Edison
machine, but no decided deflection was obtained with it, as far
as I remember, with the dynamometer of our discontinuity
meter. But the point I was speaking about was the distribution
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by means of . batteries. If the distribution is by means of Jjjgj™
batteries, which are not machines of this discontinuous nature,
then I doubt whether you might not put the return to earth
without disturbing telephone circuits.

The CHAIRMAN : I will now ask you to accord to Mr. Preece a Mr.
J Siemens.

hearty vote of thanks for bringing this interesting subject
forward; and I can only hope on my own part that we shall
have an early opportunity of discussing the subject again, on an
evening when he can be present, and when a little more time is
at the disposal of the meeting than has been available to-night.

The motion was unanimously carried.

A ballot took place, at which the following candidates were
elected:—

Members :

I Edward Manville.E. A. Kenyon.

Associates:

Richard Charles Bennett.
Frank Broadbent.
J. W. Howard.

(x. Mahon.
Allan Plucknett.
Lionel Hugh Kenmore

Stotherd.

Students:

Archibald John French. | Archer Turner.

The meeting then adjourned.
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